Molecular characterization of two novel isoforms of the human calcitonin receptor.
Calcitonin inhibits bone resorption by acting on osteoclasts via a specific receptor. The calcitonin receptor (CTR) is also found in many other normal and malignant tissues and cell lines. It has been cloned and sequenced in several species including humans. It belongs to a subclass of seven-transmembrane G protein-coupled receptors. Four human CTR (H-CTR) isoforms generated by alternatively spliced mRNA have previously been described. Two H-CTR encoding DNAs containing an unidentified 50-bp insert are now reported from T47D cells. The 50-bp insert corresponds to a DNA region located between exon 9 and exon 10, and appears to originate from an alternative splicing process. The two H-CTR cDNAs encode 274 and 290 aa long isoforms. Both are deleted from the putative fourth transmembrane domain to C-tail. They differ by the presence (H-CTR5) or absence (H-CTR6) of a previously known 16-aa insert in the putative first intracellular loop. Cell- and tissue-distribution analysis using RT-PCR demonstrates that the shorter one, HCTR6, is more prevalent. The mRNA of both isoforms was detected in giant cell tumor, whereas only H-CTR6 mRNA was detected in TT cells and kidney tissue. Neither H-CTR5 nor H-CTR6 could be detected in peripheral blood mononuclear cells cultured in the presence of RANKL, in MCF7 cells, and in cortical brain and ovarian tissues. When H-CTR6 was transiently expressed in HEK293 cells, CT failed to induce production of cAMP or to bind to the receptor. These suggest either an intrinsic loss of ligand binding function, or an altered intracellular trafficking. Our findings therefore indicate the existence of two novel splice variants of the H-CTR and confirm that multiple splicing patterns could be involved in the post-transcriptional regulation of the gene.